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Abstract of corresponding document: US5897375 

A method for chemical mechanical polishing (CMP) a copper layer (22) begins by forming the copper 
layer (22). The copper layer (22) is then exposed to a slurry (24). The slurry (24) contains an oxidizing 
agent such as H202, a carboxylate salt such as ammonium citrate, an abrasive slurry such as alumna 
abrasive, an optional triazole or triazole derivative, and a remaining balance of a solvent such as 
delonized water. The use of the slurry (24) polishes the copper layer (22) with a high rate of removal 
whereby pitting and corrosion of the copper layer (22) is reduced and good copper interconnect planarity 
is achieved. This slurry (24) has good selectivity of copper to oxide, and results In copper devices which 
have good electrical performance. In addition, disposal of the slun7 (24) is not environmentally difficult 
since the slurry (24) is environmentally sound when compared to other prior art slurries. 
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1. — #4fc#*l.*fe4ttit^>^t ( 24 ) , $r%^J^^, 
—^%VC*m$^ 0.2 wt%^. 5 wt%; 

— #^^S^>i5t 0.2 wt%i 20 wt%; vZtJS. 
— #J^^^>^>^ 1.0 wt% J. 12 wt%, 

2. -#4feit>|§t|l:J^%J^ ( 10 ) Xifj^^M, ( 22 ) 64^^, *#;fc£>^ 

^^->g^^^lS^*6^^^^>& ( 20 ) ; 
^^^T^*.<^>t>& ( 20 ) -Ld^^a; 

^J^->&^#^>j5L-f^ ( 22 ) >^^XJ n^^^'^^it^Msi^'^Jk 
( 24 ) 4ttit*#^>dLf-^ ( 22 ) 6^ia>g-, :^4t>ft^«^#;^>j5t 

#1^6^ f-^^lt W>j5ai^ ^ a ^. 

3. — ##4ile..^t|l:^^J?§. ( 10 ) ±.i^MMz ( 22 ) 6^^^, *#;^>^t 

i^Af^ — ^^^M ( 16 ) ; 
^'^^-'^^^M:±-i^A^^^iLMz ( 18 ) ; 
^•^i^4iii^jLMr±i^jkf^^^^MMr ( 20 ) , *tl^— 

f ^ - i^.t ^ >hit ilCvia); 

M4t>^ ( 24 ) U^^^^J^'f-^¥i^M:, i^^)ft.fi^#;&£^i^-iH' 
IL^fc^J, -#;|^#^^, -#=.'^^^4fe, 
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m^^ii^it^ML^m^ ( CMP ) 

Hi^^i^ ( ICs ) Jifi^^iii: ( copper interconnects ) 6^— #^>&lft 

( IC )S.^m.^sL;^^%^i^^^m^^]^^^ ( ICS ) 
( IC ) l-^^^^M^A.^ ( Cu ) . ^^Ik^'fcJ^XjLt^^ 

>^|^L. ^fi^4b#*L*^4fejfc ( CMP ) ^^^^^^L^-^^i^^^y^^y 
( CMP ) fk^. 

^^ih^^'^^^^it-^^mKiOis KIO3, Ce(N03)4> Fe(N03)3 
^ K3Fe(CN)6 ^i^-^yxmk.^^. HNO3 . HN4OH ^ 

KMn04^— JS^it^^^fi^^ifc. ilJ^'ffc'^i^e.^*. CMP -^^^n 

/-?€Aiit#T^^, Bfi^^i&T4^1lI-#ip:'^6^^ CMP xt;. 

( 1 ) vt-i^ii^il-l^^t CMP/^^FA; ( 2 ) ^#6^i± 



f^; ( 4 ) IC ^'ti^J:; ( 5 ) ^m^^^^it^H^¥iiiS;,it^'^ 
AA^k^¥ifkfk^^^^ CMP f'^^ici^^, ^H¥t.^.^^MiiiA 
( CMP ) ^ikJ^^A^^ ( IC ) -t.i^A^S.S^¥jy^>k. 

^J^4fc#*L*jtlft;Jt ( CMP ) i^4^S.^. ^Ai^HL^, ^itfi^^^Miik 
#^4fc^J it^^ftfi. H2O2 ) , # 

jfe.^jL. jfc*t6^ CMP^>^-^^|l:Aifcj^ ( IC ) Xikt^t^fi^ 
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MOSFETs . ^^i^^. 

^*Lf-, iC#n^ ) . il^^SI^Afc* t*fe»#i&^/J^>& 12 g 1 t. 
( salicided ) Eii^. ^^^^i^^i^^i^^ , it*;^g| 

1 ft^>i^l6i«r — *r;*;5^M^K9 2.g& ( TEOS ) TEOS >j5t. 

^'&^iCt» 16 ##.K ^^>t(low-k dielectric), 

^^^^ ( BPSG ) . |L4fcTEOS ( FTEOS ) ^^th^^ 
STEOS ( PETEOS ) JSl^X^^^, M: 16 ifi^m.J^SL^Pj^2m{i 
ik- 8000 :^^1BJ JL^*.^>t>i:-^i**#i^^6^4b#^;fe^L^R 
( CVD ) .?&^J^, 

ifij^^M, 16 ¥n^^^A^iki^jLJ^ IS. J^ism,'^^'-^^^^ 

JtS^IL4fc*b ( PEN ) , ^fL^Jk ( SiON ) 

18 100^- 300^. ^^fi^pllt J^'^li, # 

ifjL;g- 18 

^i^A^^i^SLM IS^, J^^^^i^jLM: IS J^I^A^^^Mr 20 . 
M: 20 ^H^^A^M, 16 ^n> ^^At^^MUin-i^^l . 
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20 ¥i^jSiMM^^i^it¥iM 16 ^M-J^^MM^^M: 16 i^^Aik^^M 

^j^— ^hitii^cJCvia opening)^ ^i±>gr 20 ^J^l— 

il^ ^it>g: 16 ^ 20 6^ ^ a T v:^ « «-*X t; t ^'ii'^fi^ ii.il(via)^ — >5r 

ii^^af^a^.-^%;g:22. @ 1 f^tn^^M 22 A^^fa.^M:^i^^i\-ii& 

i^j^MMr. "^^j^tiij^n^jSL^ 1000 - 3000^. 

( pp. '^t^^^^^—^^^^^-^^^ ) M.^-^^^ ( 

M¥ji3.mM:Stn^^B^M}^xj^mimif^i^M:22 ^mAM-ty-M^^/A 

«CVD^>g^T«^-#4g6^l5^>fc^>^^^|^ ( IMP 

( PVD ) :Lt.mA. 1 t>5C;|P.6^:^^#^^6^J^L>!^^^ 

80 %. 

^ IMP ^/il CVD ^J^i^A^, *^Jlti J2fc>i5t:^ CVD ^ IMP 
^^Ji^^^h*'6^^#. ±M.M:22 ¥jM.M-Jtit^]^ 7000 - 

15000 ^ 8t ^i^it^f . ^ % T i{r ^^il >«r X^^^. 

m 2 ^if^^m 1 lo^ttitx-f 4b#4iu;^xt; ( CMP ) 

t. *»®2^*, ® 1 6^^>&22^4fc#*L*iL4ttit ( CMP ) |t>ft.24;te 
X^m. i^^^M^^ 26^^)^24 4ai#«#JLiit#*L*J^#^#;«t 
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® 2^^6t>i^22a. J^i^i^24 t ^^^-^^^^^^^^^^fev^ 22a la 

>t-^4feit^l 26 6^*L*JtiS^^— ?^-f^^3ei->& 22a ^^^^^M^cl^—^^ 
^JKM: 22 -tyf l^>g^ 22a . iii±^>g^ 22a it#^^i^6t^^t^?i-J^ja>SL^ 
^^A^M Cu 22a 
it^^^H^ ( CMP ) . 

^yAj^^i^Lt^mnfj^itM^it^itg. ( H2O2 ) . ^^^^ 

(planarization)fi^ |l.>ffc4S >Ca^ m ^^4fci^ 

J^#^^^4fc>J^ J-^H-^h>^^^ . ^ ^h, 

tSj^ CMP |l)&t;ft^>^- l,2,4-^«t, ii.it^:>'l!^I>?^^4fc>*I#:?^a«^^^ 
^fl&ll^7^*^1^*4fc. @ 2 tlt>gL24^^*^»^J^-#^if#* 

iltjg. 24 ¥j^^M ( H2O2 ) 0.2 

( wt%) ^ 5.0 ^: ( wt%) ^Wi^fiO^ff-liL. 

#^|tTJ2t>^^ 0.2 ^Ir-g-id^ltJ. 20 ^IrW^^tJSSl^. :aj^#4t«^ 

^fk^24i^m,Q^±^^^$.\2,{i^±^^igL, ^ 
Ti':^&>|->^4t>^24 t6^-#Ti^#6^-3.«^il-S.'*^:i^^*^Jg.24 
0.05 * JtW^IKlJ. 2.0 ilrW^^. MiiSL 24 

Wi^*:^f51 6^ it^^fciL. i«l>^>^L 0.8 ^^-g^^lti^ 1.3 
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^¥t^M^^ML, ^^Jkt^m^ 2.0 t:-f:W^^i^ 4.0 ^ JrW^*^® 
^-^Jrfi^-^^jBt. ^^^^^i^m ( Cu ) j^^ftm^^M 

^-^itik'^^ik^t 1.2 **Wt^iaLfi^it|L4fciL, 1.1 ^^^^^fi^J^ 
^m,^, 3.0 *J:W^^6^JSR.i^a, 0.12 ^IrWt^lgtd^ l,2,4-=.'4, 
f:<;a.#-l:6^*l5-5'>J«- ( H2O ) . 

® 3 m^^^^M: 22a >^L^>^ 24 ^Ifeit^^- 26 i^^^m,^^n^m 

^|L>ffc>& 22b ISi»tf^(over time)ii^^^ A#JL*r6^ Cu 

t, 5t#>g-^®fM&*i|t)& 24 fi^4fc#>f^M j^4ttit^ 26 6^*L*Jt;f«i#^6^ 

m 4 I9r^;3&^^^;& 24 4t#*L*Ji4fe^ ( CMP ) i^^ji#±J.^ 
it28^>&20*^lS!4.^**. ^i^^StCMP 

M:22 J^^^—^'A^^/J^^vam, -f^It:fc»S 4 ^/r*6^B5l^iii 28 . ill 

^n^UM: 28 fi^wr^. 19 4 -fc^jH T^-^4i^t.i»>& 22c ^^^;^M,^M: 
2%¥i-^J^^X, 

^^^^ 10 ^i-m'^^^f^^^i^ 30 jf**^— 4tt>b4l' 32 yjL^^f^^ cmp 

@ 5 t«^4feifc#- 32 ^® 3 fii^M^^ 26 CMP 
J^ii^m—^^. ^ 26^ 32 ^-^Ai^^^nii^ CMP Ji-^_h6^;f; 6^16 
itil'. ^>^30^24>«.ili&;F^fi^, ^^^>k30 4fLit^it^M^7k^ 

^it^^, ^^ifL24^^^it^^it¥(fifhmf'^Ht^. j^ms^, 41 

30 ##jfciir>^^ KOH ^^^i-^^^^A^^^^fciiiJ-iH-. ^anik 30 

32 -^#^^^^lfc7tR^>& 20 * t ^^^>& 20 



5 t> ii.i±^^>^tj*i^if.6^^ CMP ^Sk^ ^JSL^XL^X^, 

m^^^^^. ^^^M^'^iSL^.i^}^-!ipi6.^ CYD ( LPCVD ) . ^ 
^^itS CVD ( PECVD ) . ( PVD ) . 
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